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Abstract 
The propose of study was to demonstrate the antibiotics degradation and to 
establish the effect of temperature on theirs concentration in honeybee preserved at 
different temperatures.   
Honey samples were analyzed in 2004, using HPLC method, then all samples 
were divided in two parts, one of them were kept at room temperature, and the second 
part in freezer (at 40C) for 12 month, and then all the samples were analyzed.  
 
INTRODUCTION 
The antibiotics are used in beekeeping for diseases treatment or for biostimulation 
of bees families (1), even if they are prohibited in European Union (4). In our country, 
the antibiotics like streptomycin, tetracycline and sulfonamide are accepted in honey, 
from 10 to 20 ppb, by Firm Standard 150/1-2001 şi 64/2-2001 (5). 
The antibiotics are dangerous for consumers, but the most of them are degradable 
in time.  Their concentration can decrease or they can be degradated and theirs 
metabolites are obtained. Honey samples containing cloramphenicole, sulfathiazole, 
tetracycline and nitrofurans residues were take in study.  
 
MATERIAL AND METHOD 
The experimental work was developed at the University of Agriculture Science 
from Viterbo- Italy, on 11 samples of honey. The samples were original from different 
areas of Transylvania.  
The chemical substances used are deionisated water, acetonitrile, acetic acid (99%), 
triethylamine (TEA).Mc Ilvaine tampon at pH 4,5 was used, containing citric acid  0,1 M 
and sodium phosphate 0,2 M. 
The HPLC system has two Gilson® mod.321 pumps, working in gradient, each 
pump taking just one mobile phase, at an established flow rate of 1ml/min (3). 
It was used a Hypersil column ODS (C18) 5u, 150 mm long, whit ID 4.6mm, was 
produced by ALLTECH®; the column equilibration checking was made with a gradient 
of 60% (v/v) CH3CN and 40% (v/v) H2O, at a flow rate 1.0 ml/min. The injection volume 
in the system’s loop was 100 µl (2). 
The detector Perkin elmer UV detector mod. LC 95 can be adapted at different 
wavelengths. All honeybee samples were analyzed whit the detector fixed at 254 nm and 
then at 355 nm for tetracycline determination. 
RESULTS AND DISCUSSION 
In the case of honeybee sample no 1, which contains cloramphenicole and 
tetracycline residues, stored at 40C, their concentration decreased after 12 month, 
function of their initial level. The cloramphenicole decreased from 49,5 ppm at 13,2 ppm, 
whit 73.33%, respectively. The tetracycline concentration from analyzed sample was 3.2 
ppm in 2004, and after 12 month their residue disappeared (fig. 1).  
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Fig. 1 – Modification in time of cloramphenicole and tetracycline from honeybee sample no 1, stored at 
40C 
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Fig. 2 – Modification in time of cloramphenicole and sulphatiazole from honeybee sample no 6, stored at 
40C- 
 
The honeybee sample no 6 contains residues of cloramphenicole and 
sulfathiazole. After 12 month, time in which the sample was kept at 40C, the 
concentration of cloramphenicole decrease from 22.1 ppm at 6 ppm, respectively whit 
72.85%. The sulfathiazole concentration decrease from 20.62 at 6,2 ppm, respectively 
whit 69.93% (fig. 2). 
 
 
 
Table 1 presents the peak areas obtained in 2004 and 2005, used for antibiotics 
concentration establishment contained by analyzed honeybee samples, stored at 4˚C. 
There are presented the equation applied for determinate the concentrations. Those 
equations describe every calibration curves.  
 
Table 1 
-Table containing analyzed honey samples and quantified concentrations after 12 
months stored at 4˚C- 
Tr Peak area (*104) 
Equation 
applied 
Concentration 
(ppm) 
Sa
m
pl
e 
Positive at 
 2004 2005 2004 2005 2004 2004 2005 
1 Cloramphenicole 
Tetracycline 
8.90 
5.08 
9.02 
- 
23 
4 
6 
- 
y=5086333.3x 
y=11984895.0x 
49.5 
3.2 
13.2 
- 
2 Cloramphenicole 
Sulfathiazol 
8.91 
5.02 
9.01 
- 
20 
4 
7 
- 
y=5086333.3x 
y=17511066.6x 
43.0 
2.3 
15.6 
- 
3 Cloramphenicole 
Sulfathiazol 
8.92 
4.76 
8.95 
- 
10 
3 
0.9 
- 
y=5086333.3x 
y=17511066.6x 
22.1 
1.8 
2.0 
- 
4 Cloramphenicole 8.95 9.02 9 3 y=5086333.3x 19.9 7.4 
5 Cloramphenicole 8.93 8.99 14 3 y=5086333.3x 30.7 6.1 
6 Cloramphenicole 
Sulfathiazol 
8.93 
4.85 
8.99 
4.89 
10 
33 
3 
- 
y=5086333.3x 
y=17511066.6x 
22.1 
20.6 
6.0 
6.2 
7 Cloramphenicole 8.97 8.91 3 0.9 y=5086333.3x 6.3 2.0 
8 Cloramphenicole 
Sulfathiazol 
8.99 
4.78 
8.99 
- 
8 
4 
3 
- 
y=5086333.3x 
y=17511066.6x 
17.3 
2.4 
6.9 
- 
9 Cloramphenicole 
Sulfathiazol 
8.95 
4.77 
8.98 
5.07 
4 
7 
0.8 
3 
y=5086333.3x 
y=17511066.6x 
9.2 
4.5 
1.8 
1.8 
10 Cloramphenicole 
Tetracycline 
8.95 
5.85 
8.98 
- 
11 
3 
10 
- 
y=5086333.3x 
y=11984895.0x 
24.6 
2.9 
21.2 
- 
11 Nitrofuran 6.05 6.04 21 6 y=10276110.8x 22.2 6.6 
*Average of nitrofurans compound were calculated  
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 Fig. 3 – Modification in time of cloramphenicole and tetracycline from honey sample no 1, stored at room 
temperature 
 
The honeybee sample no 1 contains cloramphenicole and tetracycline. The 
cloramphenicole concentration decreased from 49.5 ppm at 11,2 ppm, respectively whit 
77.37%. The tetracycline concentration from this sample in 2004 was 3.2 ppm, but after 
12 month the residue disappeared (fig. 3). 
Residues of cloramphenicole and sulfathiazole were identified in honeybee 
sample no 6. After 12 month stored at room temperature, the cloramphenicole 
concentration decreased from 22.1 ppm at 3 ppm, respectively whit 86.42% and the 
sulfathiazole concentration from 20.6 at 2,8 ppm, respectively whit 86.40% (fig. 4). 
Table 2 presents the peak areas obtained in 2004 and 2005, used for antibiotics 
concentration establishment contained by analyzed honeybee samples, stored at room 
temperature. The equations applied for determinate the antibiotics concentrations are 
presented. Those equations describe every calibration curves.  
The obtained data were statistical processed. The cloramphenicole quantified in 
honey samples preserved at room temperature in 2004 presented values in the range of 
7,56 ± 1,93 ppm, and a variability coefficient of 72,34% instead of 7,56 ± 1,93 ppm and 
variability coefficient of 72,34% in 2005. The sulfathiazole quantified in honey samples 
preserved at room temperature in 2004 presented values in the range 7,40 ± 2,84 ppm and 
a variability coefficient of 38,46% instead of 3,15 ± 0,35 ppm in 2005, and 15,71% in 
2005.  The tetracycline’s residues were identified in 2004 only in honey samples 
preserved at room temperature, presented an average of 2,30 ± 0,10 ppm and a variability 
coefficient of 4,34%. 
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Fig. 4 – Modification in time of cloramphenicole and sulphatiazole from honey sample no 6, stored at 
room temperature- 
 
A statistical significant difference of 12,76 ppm was recorded (p < 0,01) between 
cloramphenicole concentrations from honey preserved for a year at room temperature 
(table 56). Insignificant statistical values were recorded (4,25 ppm) between the 
sulfathiazole concentrations during experimental period (p > 0,05). 
Medium variation of concentrations for quantified antibiotic’s (tetracycline, 
cloramphenicole, sulfathiazole and nitrofurans) in honey samples decreased over a year. 
The cloramphenicole concentration decreased from 20,26 ppm at 7,56 ppm, with 
62,69%., the sulfathiazole’s one decreased from 7,4 ppm in 2004 at 3,15 ppm in 2005 (p 
> 0,05), respectively, with 52,71%.  If in 2004 was recorded a medium value of 
tetracycline’s concentration of 2,3 ppm, after 12 months it was no longer found. 
Nitrofuran’s concentration changed from 15, 2 ppm to 6,6 ppm during one year at 40C, 
respectively 56,58%. 
 
Table 2 
-Table containing analyzed honey samples and quantified concentrations after 12 
months stored at room temperature- 
Tr Peak area (*104) 
Equation 
applied 
Concentration 
 (ppm) 
Sa
m
pl
e 
Positive at 
2004 2005 2004 2005 2004 2004 2005 
1 Cloramphenicole 
Tetracycline 
8.90 
5.90 
8.93 
- 
23 
4 
5 
- 
y=5086333.3x 
y=11984895.0x 
49.5 
3.2 
11.2 
- 
2 Cloramphenicole 
Sulfathiazol 
8.91 
5.02 
9.02 
- 
20 
4 
5 
- 
y=5086333.3x 
y=17511066.6x 
43.0 
2.3 
10.6 
- 
3 Cloramphenicole 
Sulfathiazol 
8.92 
4.76 
9.01 
- 
10 
3 
0.6 
- 
y=5086333.3x 
y=17511066.6x 
22.1 
1.8 
1.5 
- 
4 Cloramphenicole 8.95 9.02 9 3 y=5086333.3x 19.9 6.2 
5 Cloramphenicole 8.93 9.01 14 2 y=5086333.3x 30.7 4.5 
6 Cloramphenicole 8.93 9.02 10 1 y=5086333.3x 22.1 3.0 
*Average of nitrofurans compound were calculated  
 
 Comparatively, the concentrations of cloramphenicole were lower in the case of 
honey samples kept at room temperature (7,56 ppm) than the samples kept at 40C (20,26 
ppm). The same tendency was recorded for sulfathiazole:  3,15 ppm to 7, 40 ppm (figure 
47, 48). 
 It was noticed a faster degradation of antibiotics from samples preserved at room 
temperature than refrigerated ones- in the case of tetracycline its absence was remarked. 
 The mean variation of antibiotics concentration from samples preserved at 40C 
during experimental period had a descendent tendency for all identified antibiotics 
(tetracycline, sulfathiazole, cloramphenicole, nitrofurans). The cloramphenicole 
concentration decreased with 66.64%, the sulfathiazole’s one with 85.98%, tetracycline 
was no more identified after one year, and the nitrofuran’s concentration decreased with 
70.26%. 
 A downward tendency was recorded for the honey preserved at room temperature. 
The cloramphenicole’s concentration decrease with 78.18%, the sulfathiazole’s one with 
96.6%, tetracycline was no more identified, and nitrofuran’s concentration decreased 
with 84.23%. 
 
CONCLUSIONS 
 
1. The study of antibiotics stability in time, function of storing temperature have 
demonstrated that a faster degradation it’s suffered by the antibiotics presents in 
honeybee samples kept at room temperature. Tetracycline has the most intensive speed of 
degradation. The medium concentration of cloramphenicole after 12 month were 
decrease for the honeybee samples stored at room temperature (7,56 ppm) in comparison 
whit those kept at 40C (20,26 ppm). The same tendency was registered in sulfathiazole’s 
case, 3,15 ppm, at room temperature, and 7,40 ppm in honeybee samples kept at 40C. It 
was registered a distinct significant difference (12,76 ppm) (p < 0,01) between the 
cloramphenicole concentration in honeybee samples stored at room temperature in 2004 
and in 2005. The differences (4,25 ppm) registered between the sulfathiazole 
concentration in 2004 and 2005 in honeybee samples stored at room temperature were 
statistically insignificant (p > 0,05). 
2. On 12 month experimental period (2004-2005) was identified a degradation 
tendency for all antibiotics from samples stored at 40 C: the cloramphenicole decreased 
whit 66,64%, the sulfathiazole whit 85,.98%, the nitrofurans whit 70,27%, and 
tetracycline was complete degradated. In the same period of time the degradation 
tendency of antibiotics stored at room temperature was: the cloramphenicole decreased 
Sulfathiazol 4.85 4.80 33 4 y=17511066.6x 20.6 2.8 
7 Cloramphenicole 8.97 - 3 - y=5086333.3x 6.3 - 
8 Cloramphenicole 
Sulfathiazol 
8.99 
4.78 
8.92 
- 
8 
4 
2 
- 
y=5086333.3x 
y=17511066.6x 
17.3 
2.4 
5.3 
- 
9 Cloramphenicole 
Sulfathiazol 
8.95 
4.77 
- 
- 
4 
7 
- 
- 
y=5086333.3x 
y=17511066.6x 
9.2 
4.5 
- 
- 
10 Cloramphenicole 
Tetracycline 
8.95 
5.85 
8.99 
- 
11 
3 
8 
- 
y=5086333.3x 
y=11984895.0x 
24.6 
2.9 
18.2 
- 
11 Nitrofuran* 6.05 6.45 21 3 y=10276110.8x 22.2 3.5 
whit 78,18%, the sulfathiazole whit 96,6%, the nitrofurans whit 84,23%, and tetracycline 
suffered a  complete degradation.  
3. All antibiotics are degradable in time, but we can recommend the honeybee store at 
room temperature due the faster degradation of all antibiotics studied.   
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